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Thla Jawtlon r«latM to dispaBswn for om with 
aomol oentBlaoTS Milcb contain aodlcananta for 
lnhttl T*-««w» thorapr. are pressioriaod vitli liquid 
pnpoUuts, and iBclnte a Bstarlna valvo ttazough vtaic^ < 
I of I 



ZiibalBtlon aetlvatabio diflpenaot* tor nso with 
aaxoMl ^*'-«""' aaaoiihH— of tho typo dooerlM abovo 
az« kHNa, their gcaenl pmpoio boing to afford proper 
Go-ozdln«tiaa of tho dispuuinsr 9t a doso of oedicanant 
with th« lahalatien of tha patlant tharaby aUowlng tha 

pxoportioa of tho doss of oedlcaaent to be draim 
Into tha patieat'a bronchial psaaa9e9. exaeplas of miOx 
dlopansers are dcacribod in British Patent Specification 
KOS. 1,3C9,S54« 1,335,378» 1.392«1U and 3,0«i,116 end 

Onitad States Phtent sw. J,45S,6«4, j.«56.64S, 

3,456,«46, 3,SS5,07O« a«59S»294« >«U4,297« 3*60S.7S8, 
3»733,a64, ),OC,949, 3,789,843 and 3,187.748 and Cemaa 
patent Ho. 3.040.841. 

* Boropaan Patent Ho. 147038 diecloses inhalation 
activatahle dispenser for oaa with an aerosol cantainar 
in whldi a latch aechftnira releasing vane is plvotally 
Donotcd in an air passage between an aerosol outlet valve 
and a ooattpiece. which latch mtrhnnlsa eaanert be 
released if force to aetivato-tba dispenser is not 
applied before e patient inhales. 

The dispenser ganezally cooprises a honsing having a 
aoothpieea and aa »ir passage therethiwagh terminating at 
the Boothplece. the boosing being adapted to receive an 
aerosol container, said dlBprnMr having a support block 
with a oockat adapted to receive the stea of the valve of 
the aan»ol container awl a throogh orifice oomaiatlng 
between the socket and the elr pessege. end letch Sftans 
having parts coveble between aa engaged posiUeo ia «hic& 



n oveaent of the container and the enppart block tward 
ea(±i other upon the application of a force to bias the 
container end the support block toward eecb other Is 
pnventad aad a release posi t ion la whiA aoveaent of the 
*i^m4,^ aad the sapport block tawazd oa^ other in 
zo^onse to sai4 force is pezaitted eavaiag tbm stea to 
aove to its inaer discharge position, the latch aeans 
coqirisixag a vane aoonted In the hoosing in the air 
passageway botwoen the orifice and the eootl^iece for 
aovenent toward the Douthpleee under the infloence of 
inhalation throogh the aoothpiece to zaieaso the latcb 
aeans in which the vane aaves twud tha aoathpieea frea 
a blocking to a aon-blockiag position with respect to the 
passageway in response to <">*«^«"7 et the aonthpiece and 
raieaaes the latA aeans only during the applicatlaa of 
said force to hies the container end stgipoxt block toward 
each ether. 

Thio inhalation device has been received fevoarehly 
by patients end doctoxa since it oot only overcoDes the 
hand-long co-ordination prohlea but it does so at a vary 
low triggerlag flow-rate (appr wwli ii atel y 30 litras/ainste] 
ossentially aUently, and with a vary csepai 
barely lazgar tiiaa a standard inhaler. It is i 
to aaanally priaa the inhalation device with e lever to 
apply tha bias to the container prior to ose. 

0.8. Patent ilo. 4.848.393 discloses an electrically- 
^MTBted netared-dosa inhaler in which a sechanlcal valve 
blocking aeans is withdrawn by the action of a solenoid 
Dovlng in response to the closing of a switehr the switch 
coutitatas aa ele uUmiB chaaieal hraBth-actaatiaa aeans 
whlA responds to inbalatiea hf tha patient, the 
diwlnseil device reUes entirely upon aertwtntml prlaiag 
of tha device by applicaUoa of force to a spring. 

■987/04354 discloses a nedlcal dt»ing device for the 
discharge of aedieaaeat for inhalation whicfi coqfirLces a 
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liandbald boldar for a oadicina container fro «biA 
oodlcine in dlscborged via b v«lvo into an air cbannol 
for inhalation oontz«lled by oporBtlon of an activation 
5 flovlca. Tha valva io opu^tlonally cannocted with a 
control unit arranged on initiation of tbo actlva^on 
devica to control tbs diecbarga valva for Intaralttoat 
opaniog and c1os1b9 repeatedly wltUn an inhalation 
pariod. ma contnl unit la an olactronlcally 

10 eontrollad unit vblcb activates an electrlcaUy 
controUad diacnarga valve. 

It la as object of the praMnt invaatten to provide 
an illation device for ose vltfa a pressnrlsed aerosol 
eontalnar equipped vltb a oetered doee dispensing valva 

15 wbicb does not reooira aanaal aetnatioa for firing the 
valve. 

nerefora according to the present invention there 
la pzovided an inhalation device for use with a 

20 pressariMd aerosol cwniiiter co n taini n g a aelf-propelling 
aadieaaaat oeaqpositlon aguipped vlth a diapmalng valva 
having a etas novabla rolativa to the:eanlstar between e 
doaad position and a dispensing position, tha devica 
eosvrising a boosing for ouppoxting s&ld canister and 

2S naintaining the valva stea'in a fixed position rolative 
to aald housing in eemnicatioo with a patient port, the 
device additionally conpriaing elactronechanieal noana 
for noving said canister thertfiy eetuating the Jia pmrning 
valve for adninistratien of nediement. 

30 fha invaatioa provides an inhalation detvlce which 

moves the need for the patient to ninaally actuate the 
eezosol valva by oUllsing olactroaechaaical aeans, e.g., 
an electric ootor or solenoid, to ^ly the requires 
load for valve actuation to the aerosol canister or its 

35 aasoclatad valve ferrule. Ttie prOTlaian of 

eleetroBechanical aeans of valva actuation conatitutas a 



4 

algnlf leant benefit for those patients, generally 
children, the elderly and Infin, vtio oay experience 
(lifficalty in aanaally firing an aerosol valve, k 
5 convantional aozosol valva generally xoguiros a force of 
fron IB to 35H to effect aetnatioa. In a praferred 
aBtbodiaant of tha invention the ■i iM t i ...M».i|.Bnlntl naana 
ia associated with breath detaetlea neaas auch that the 
MTosol valva is actuated autmatically during Inhalation 

10 by t2ia patient, thereby ove rcc ning any problesa 
associated vlth patient band-lung co--ordination. 

Ibe alec trea adianlcal Deans actuates tha aarosol 
valve by applying a load either directly or iaiirectly to 
the aerosol canister or its associated valve famle 

15 whilet the valva atea ie bald atatloaary. Applying tha 
load to the eaaiatar ia this way, rather than to «3ia 
valva ataa» baa the li^ortant advantage of WrplTYj the 
B u ppo rt block which booses the agony exit orifice 
stationary thereby obviating the need to nova the 

20 BOttthpiece In unison with the auppoxt block during 
actuation to ensure that the nedicaBant ia alwaya 
- dispensed to the sane area In the Beathpieee and that 
dosage reproducibility ia efticieat. 

An electric notor ney be used to c^^y ^ load to 

35 Um caniater by naaexeaa different aznngeaaata. For 
exaiVle, tha notor nay drive Oiraogh a wets gear attached 
to a rhTWBded c oap ona nt which acts directly on the base 
of the aerosol canister. Aetaation of the notor la one 
direction canaea advance of the threaded c ompon ent noviog 

30 the aerosol canist^ir to actuate tha valva. In other 
enbodinents of tha invention one or aore intenaediata 
linkages are provided to achieva greater aechanical 
advantage. For exaapte, a lever ahidi ia driven via a 
vozn gear, a em or soitabla gear train nay be otilised 

35 to apply the load to the canister. 
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Alternatively, the aU cUuu e ch anical aeans nay ha in 
tha torn of a solenoid which nay be used to epply loed 
direcUy to the aerosol canister or via an istaxaedUte 
linkage to provide aechanical advantage in a aiallar 

to the linkages associated with an alectrio notor. 
Mrter actuation of the valve, the valve nost be 
reset by ntuznlng the rnntster to Its original position, 
the Toive aay be reset by rataraing the eleetreMchaaical 
I to Its original position and allcwiag tha aerosol 
I novo under the influence of an i ntom a l 
aprlag within tha valve, wbiai la conventionally 
incaxporated in all eoBBezeially available aetared dose 
aerosol valves. In one eabediaent of tha invenUon the 
dispenser additionally coBpriaas aeans for subsequently 
resetting the valve wbicb aay be operated by an eloctrie 
Ktor or solenoid to drive the aerosol canister beck to 
its rest position. The aotor or solenoid nay 
oonvanieatly be tha sane aa that oaad for valva 
aetnatioa. fha nse of autdi reset neans reduces tha 
dspsirisTre upon the internal spring i^thln the earaal 
valva and accortllngly the valve aay be provldad vlth an 
iataxnal spring of reduced strength, coaparwl to tboae 
oonventiooally eoployed, such that It need only be strong 
f>nmigti to return the aezosol valve to the reset position 
after pressure filling or function testing of t3»e aaroaal 
vial during naimfactura. The atrcagth of ths valve 
^ing is preferably selected so that a force of eo 
gxwtar than about ISR is reonired to effect actuation of 
the device ee^axed with a force of froa 10 to 3SS for 
ooBvantianal aarosol valves. Beducing tha strength of 
the valva spring reduces tha force required to actxxato 
tha valve and, in tarn, reduces the power raquireaanta of 
the DOtor or solenoid and the power and energy 
reguixwaents of the ■■goriitml battery, thus, the osa of 



valvea having weak valve Bprlngs is a eigniXicaat 
advantage in the dealgn of pressurised inhalers having 
electroaagnetlc valve actuation and reset. The use of 
5 valves having weak springs and being reset by an electric 
aotor or solenoid requires the valve staa to be held ia 
position in the nossle block. 



Pxe fer red inhalation devices in aeeordaaee with ths 
10 iavaBtlon additionally coBprlse aeans for detecting 
inspiration through the patient port as s o c iated with 
cantrol naans for actuating the device on detecting of 
iBsplratlon. 6ueh a breath actuation aeans aay mn prise 
a ais^le pivoted vane which novae to dos* aa elactrle 
13 cvitch When the patient inhales through the patient port 
or aay winpTls^' other aeaaa for detection of inhalation, 
e.g., baaed upon change in teaparatore or pressaro which 
pcovides e signal used to initiate activation of the 
eltttr tTr r i— ^WTr< aeana to activato the valve. Other 
ao suitable oeans for detection of inhalation include flow 
Benson e.g. these wbicb Beaanre the speed of rotation of 
a turbine in the air streaa. 

snitable Inhalation daviees ere dlirrltwieil in our oo- 
POTding British Patent Application of oven date entitled 
25 "ZiduaBtion Device* and CBBprlaa a portabla iahalation 
device for adaialstratioa of aadicaneat la the ton of 
oazaaalisad fine particles or droplets of llqaid or 
ff^iffptrtl** to the respixatoxy systaa of a patient, tbo 
devica cooprising a bousing dnfinlng a tftanber io 
30 cosannleation with a patient port in the foxa of a 
aoothpiece or nasal adaptor, aedlcBBeat aer o sol isation 
wans tor f araiag an aerosol of anHrnriint in the 
to actaats tte agillmnmt 

the air 

35 flow rata daring respiration thxmgb the patient port and 
pxovidea aa electrical algnal to the control aeana which 



wo 92/07600 



varlu eontlBOCM-ly vitn esld flw rat.. Mid •lectrlal 
•igMl bang uaeil by th. control f or on. or ddt. o« 

tba feUeving fonetlcns: 
9 (I) to callbxBt. th« d«vlc» Bucb that tba 

Mdloaiunt aaroaoll-atlfln i« •ot«t«l at a pr«eiM, 

pra-<latandnoa now rata, 

(11) to nonltor om or wm of tba toUowliig 
paroBBten: 

xo (a) flew rata at dlffarent tl«aa during 
raq^lratltt, 

(b) rata of cbanga o£ flo»» rato during raspiratlon, 

(c) rasplrad volosa during raaplmtion, 

•Bd activata tba B^Hcaaaat aaro«>llsatlon aaana vban a 
IS pra-detwnlned Inspiratloa paroiMtor 1» attalnad. 

B« alcctnjDedamleal br«ith actuated inhalani of 
the mvaaUon altolnata tba iie»d f «r Baaaal aetsatioD or 
prlBlag ol tba dwlca and wrold tba need £wr a blocking 
to prwraat firing of tha valw iddcb are 
ao xagalrad in dwica. nban tba oaGhania. la prlnad prior 
to hraatb aetnatloa. to tba davlcaa of the invantlon, 
^ dtttaetiOB-vf tha atart of labalaUon, or tba 
attalnaut of aoao liihalatlon parenater, tba notor or 
aoleaeld 1» aa«gl»ed and tba load Isaadlataiy applied 
as to tba aeiwol canlatar cawing tba aexoaol valve to 
fire. 

Iba Inhalation davlea of the Invention nay aUo 
iaelude other electronic eoatrel featnree, e.g., to 
^Ue an Indication of the mmber of desen dieponsed or 

30 xeBalnlng. or to control the dosage Cpagaancjr. ror 

nai^la, the device nay Include electronic control means 
.ndi that the aerosol valve cannot be fired for a pro- 
datazBlnad period of tine after a doaa bae bean dlepenmed 
in order to ensure tba ^tient does not t&ke a further 

3S dosa bafar. tba initial dose hae had tine to take offset. 
Ibe ooKtnl oeans nay alao provent dispensing frm the 



device if the potlant has recaived tba mxis 



doaes vlthin a pre-deteznlned period of tiae in crOer to 
prevent patient overdose. In addition* the conteol naana 
S B^f also provont further dlapenslng fm the device vhen 
a predetoKolned nDUbor of doses indicated eo a label have 
alrady bean, taken, thus preventing •tail off* pxohleBO 
leading to reduced deeee of n adl e aae n t being dispensed. 
Since the elec m iiie rti a nt ral oaans eoold only be energised 

10 upon deuand if so directed by the electronic ceatrel 
naana the posalbillty of valva actuation vhen not 
pexultted nay be coaplatoly olinlnated by ensuring the 
ginlatitr baae and othar Intamal co^onents are 
inaccessihle, thereby preventing unaBtherised petlent 

IS taiveriag etc. 

the electronic control oeana aay also oentzol the 
valve resetting to ensure that the valve is reset under 
OptisuB ocnditlaiB. Ueally, the valve Should be raset 
iBaedlataly or elnrtly aftar valve actuation to ensure 

20 the -device ie sot .ready for tha next use. Sucb 

Ixnedlata reeetting greatly redneae or el iwtnates the 
pesslhillty of vapourrleck foraatloD in the volve ehleb 
can occur if the valve la left in its fixed etats for a 
significant length of tiiae or Is allowed to reset when 

33 the aerosol oontainer is aat held in the i^right 
peaitlen. In addition, the oentrel naana for valve 
xosettlng Bsy Include e tilt-^ateetion neans which 
provides a warning to the patient to bold the mnfainirr 
vartlcally in oxdar to prevent a vapour-lock occurring if 

30 the valve in reset vhen the aerosol canister is tilted 
and the liguld Bedicanaat therein is not* in oontaet with 
the valve. 

She inventian will now be described with rafercnee* 
to the ncooapanying drawings in idiieh: 
3S riguras 1 to 8 r epr ese n t sAeaatle diagraBS of 

ifdialetien devices in accordance vith the invention and. 



rigores 9 end 10 nqpresent side and front eacAiaste 
napactively through an inhalation device in eocnrdanee 
with tba invention. 
5 Bach of Flgnree 1 to a llltwtrota an Inhalation 

davioa oaq>rlslng a booalng (3) having « patient port (4) 
in tba fern of a ■oothplece. The devlee cw qp Tlses • 
Boisle block («) vhlch Is fixed reletive to the 
mtlvieee. A pressurised eerosel vial eeaprialng an. 
..10 eemol canister (0) egulpped with a valve having e valve 
sta (10) is enclosed vlthin the housing and arranged 
Mdk that tha valve stee (10) is firnly secured within 
tba noxila block («). Moveaant of tha aerosol canister 
(8) in tha dovnwtd direction cansea actuation of the 

15 valve dispensing Dedicasant through the noiale block (6) 
into tba Bouthpieca (41 for inhalation by the patient. 

IB any of the inhalers ^oen in rignres 1, 3, 3, 4 
airf S the Botor could have essoclated with it a gearbox. 
Baferring to Figure 1 the electruaechanical aeans 

30 for saving the aerosol canister (Si to fire the valvo 
cacprlaes a ootor («) attached to tha henaing (2) to 
prevtnt rvUtlon which rotates- e acrev thread (14) 
passing tlmwflh a threaded apertnre en actsiatlon lever 
(W). Jictlvatlon of the notor rotates the screw thread 

2S (14) causing tha actuation lever |10) to bovs damarfla 
tfaazeby awing the aerosol canister (B) and firing the 
valve (0. vertical tnnslatlonal notion of the 
aetuatloB lever (16) Is ensnred by tuo lugs (17), only 
cna of vblch U shown, «hlch engsga coEpllBentary 

30 vertical slots (not shown) In the wall of btsislag (2) 
thereby preventing rotation in any plane. 

the device additionally conpriaea e second screw 
thread {») passing through a threaded aperture en a 
valve resat am (20) e«t««Ung beneath the valve ferrole. 

3S men tha alitor la actuated to fire the valve the screw 
(IB) U lotated causing dowward novenent of the reset 



aro (30) to allow sovonent of the aerosol ca n iet ar (B). 
Sotatlen of reset am (30) la sinUarly prevented by two 
Interengaglag logs/elota (not ahoun) . Bhen tha valve ie 
5 rMOt tha notor la rotatad in the opposite direction 
causing 'actuatioD lever (16) to xotnm to its rest 
pt^ttl*" end the reset an (30) Is xeisad with the 
aexoeel r*r**^** (B) upsnrdly to ito rest position. 

Ihe devloe nay be ectaated fay oannal preselng of a 

10 button (not ahovn) or by electrical I n h a l at ion detection 
dzcaitry (not ahown). Actuation of tha reset cycle say 
be initl^ t ^ ^ by rr"**'' pressing of a resat buttoaf by 
elertri rya l dateetlon neans which detects the ces sa t io n of 

• patient inspintlon. by a switch actuated on r e pla ce B ent 

15 or eloolBg of • Bouthpiece cover oar after e preset tine 
deley following aetuatlon of the valvo or isaedlataly 
after the danrlce has f lred« or a eaahination at the atovo 
(e.g. preset deley after casaatlon) . 

Bie ale ctr medianical oaans for novlng the oinist a r 

30 of the device ahown in rignre 2 eoaprlses a aotor (33) 
attached to the housing (3) to prevent routien vhid 
drives a scrww (24) associated with 'a < 
driver (26) and raset an (3B). taring i 
rotation of the screw (24) causes ths aetnatioo driver 



3S (26) to B0ve dowBwaxdly ( 



Bt or 



the aerosol canistor to fin the valve. Batatioo of the 
coablned actuation driver/reset an in prevented by logs 
(39) vhlch engage oonplinentary vartical Blots or grooves 
in the wall of tha bonaiog. Sm resot an (28) naves 
30 with the actuation driver and the vnlve Is cvsst by 

driving the ootor in revene. hctaation of the valve and 
zosst Bay be iaitUted by siBUar aeans to those 
^jy^— ^ vltb refexence to rigun I. 



Vitb retarcnee to Pigun tha eleetroDedbanleal 
auns for w^toq tbm ••xnsol canlatar casprUm a notor 
(30) attached to tHa bousing (3) to pr«v«it rotation 
9 whlcib drivao a acm {32 ) associatsd with a confaijMd 
aetoatlon drlv«r (94) tnA rasat are (36) which ar* 
pcalUoned althar aida of tha Yalva farrnla (38) aad aza 
pravantad tnm rotating vltli tha 8«xw. Ntm tha sator 
la activatad to xotata tha aerev ())) tha actuation 
10 drivar (34> and .xaaat axo (SC) aov« -dovinrardty caoaiag 
auvau ant of tha aarosol ranlBtar (S) to fira tha vbIto. 
lha aotor la than drlvoa in rwroxsa, ratncning tha 
aetoattoQ driwar and lasat axs to tha raat pealtloa 
causing tqnrard Dovenent of tha eaalater (8) to raaat tha 
15 ▼alva. AltaznaUvaly« tha rasat are (36) laay ba 
allnlnatad, both valvs actuation and raaat balag 
parforswd by drlvar (34). Actncktion of tha firing and 
rassttiag cydas of ths valvo ny b* arrangad aa 
dlaooaaad vlth raf arenea to ngnra i. 

Bafarrlog to Flgara 4, tha alaetxoadianical aaaaa 
for saving tte nanlntor lo olailar to that shown la 
Plgnta 3 aad cn^laaw a mtttxr (40) , screw (42) , 
aetaatioa driver (44) acting en tha valve famile (48) 
ai^ a reset lever (46) which la connected to tha 
actoatien driver (44) at pivot (47). Tvo luga (49) are 
pzovldad to prevent rotation of tha actuation driver (44) 
as described above for the device shown in Figure l. lha 
valve firing and resatttng eyelas opexata as dascrlhed 
with reference to Pigura 3. 

Aa ala cmis achaaical neans for novlag tha aarosol 
caaiatar in the davlee ahown in Pigura S mngirlaaa a 
Botar (50) having a shaft (53) which ia attached to a caa 
(54). tho Borfacs of the coa (54) acta on actuation 
driver (5€) socb that when tha can is rotated tha 
actuation driver is caused to nova dowRuardly, ir tnm 
causing down Boveaaat of the aaroaol canister (6) to fire 
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the valve. Step (S7) on tha can and stop (59) on the 
actuation driver are provided to halt rotation of the oan 
when the required oovenent of tha aaroaol crt^^T has 
bean ooqpleted. jatematively, a at^per notor eeald be 
used, thereby poaalbly obviating tha aaed for a separata 
da aaargisiag switeb. «ha stops aay act as a switch to 
ds-aaargisa tha aotor. tha valve reset la aehievad by 
driving the aotor la revarsa aad either aoviag tha 
canister upwards or allowing the enroml c a n iste r ts nova 
upwardly under the Influsaee of ths lateraal spriag of 
the aarosol valve. 

ttaferring to Pigura 6 tha electroaachanical neans 
for Boving tha aaroaol ca n is t e r (8) oo^rlsao a solenoid 
(SO) and a pluager («3) cooaaetad to a mnhlnad aetaatioa 
driver (641 and reset an (68) which set on either aids 
of tha valve ferrola (87) . ■ben the solaaoid Is 
eaargisod ths pluager aovas dowavardly caoalng dowflaiard 
aovcnant of the actnation driver, valve raaat am and 
eerosol *q«pt«*T causing the valva to fire, the aoleaoid 
is de-energised and the plunger returns to its rest 
"position under' the -influence of the eolonoid rotuzn 
spring causing upward aoveneat of ttot actuation driver* 
valva reset an aad aerosol ranlstar to Its rest 
position.' lltsnatlvaly, tbB xasst aa (66) nay ba 
elSaiaated, both valva aetaatioa aad reset balag 
perforoad by driver (64). the firing aad reset cycles of 
the valva nay be initiated in the aaonar described with 
reference to the device illustrated in Figure 1. 

Aaf erring to Figure 7» the electranechanical neans 
for moving the aarosol canister (8) cospriaes a aolenoid 
(70) having a plunger (73) ocanectcd to an actuation an 
(74) at pivot (75). Aetaatioa an (74) pivots abeu*-. (77) 
to act oa tha beae of the aaxosol ranlater (8) thar^ 
gaaentlag aechealcal advaatage. K raaat an (78) la 
coaaeetad to aad (76) of tha plunger at pivot (79) aad to 
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the davlee boosing at (si) . Vhea the device la ectoated 
hf enazgialng the solenoid the pluager (73) novas 
donnnrdly paliiag tha actuaUoa lever (74) which ia tun 
5 causes dflWRwaxd Boveaent of the aerosol rn nt stfi r <8) 
firing the valve. The two pivot points (77, 81) are 
chosaa so that the r«»t am (78) aovea downwardly daring 
the actnation cycle allowing free aoveneat of tha aarosol 
caniatar and «haa tha oolsaold is de-aoargiaed tha 

10 plunger ratnnis to its rest position causing upward 
BovasBnt of the aematloa lever (74) and reset am (78) 
Boving the aarosOl canister (B) to its rest position 
thereby resetting the valve. The IniUation of the valve 
firing cycle say be conducted as dascrihed with nferenca 

IS to the device illustrated in Figure 1. 

Baferring to Figum 8 the electronechaaical aaaas 
for BO»ing the aerosol canister (8) conprises a solenoid 
(80), plunger (83) which ia oonnacted to caa (84) by a 
pivoted liakage (86). ths caa (84) rotatea abont (8S) to 

30 act oa aa actuation driver (88) which ia positioned at 
tha beae of the eerosol canister (8). Hhen tha eoleaold 
U energised, the plunger coves upwardly and the pivoted 
linkage (66) causes ths can (84) to rotate pushing the 
actuation driver (68) downwardly causing noveaant of tha 

35 aaxosol dmister (6) to tire the valve, When the 

solenoid is de-energised and the plunger ratnms to its 
rest position canaing rotation of the caa to its rest 
pasltian the aarosol caaistar (8) and the actnation 
driver (88) an aovad tgsfardly under the innuence of the 

30 iBtemal spring of the aaroaol valve- 

Figore 9 shove an inhaler (100) with a hinged 
aoothpiece cover (103) which can be opened to reveel a 
patient port In the fom of a roothpleee (10*). the 
aenthpiace has attached' to It e noiale block (106) and 

35 the Boothpicee/nosala block ere reaorahla for claaalng 



Xnsezted into the nosale block la the valve stoa 
(108) Of a astered dose Inhaler (110). lha netared dose 
inhaler will be referred to es an BU. the valve stea is 
prevented fkca aovlng down with respect to the aoaala 
block by a aaall projactioa (U3) foraed as part of tha 
nosale blodt. Bosemr, there is saffidest space (114) 
la tha aosslo block to allow tha reaalaiag parta of the 
waive (116) to travel downwards during the actiea of 
•firing* the am. 

the holes (133) in the rear of the device aerve as 
air inleta when the patient inhales on tha noathpiece. 

The bettary (134) can be a cce ss ed throogh e covor 
(136) la the back of tha dsvlea. 

Meat of the eleetroaie ceapaneats of the device are 
on a eirenit board (138) , this could take the fern of a 
printed eircolt boerd or, to save spaes, aa hSZC for 
exa^le (i.e. en application specific Integrated 
circalt). 

Flgnm 10 ahows a front section of the firing 
lyy^n.^^^ detail. The caa (130) takes the fon 

of e short cylindrical block poanted eccentrically onto-a 
the oo^nt apladle (132) of a redactioa gearhon (134) . 
tha caa is asuatad withla a houslag (136) which is fna 
to Bova up ai^ dowa with r e s p ec t to tha KDZ. the caa aad 
houslag an pnfazabiy aada frca siallar aaterials to 



A d.e. ootor (138), which coold be cuntinuoBs or of 
the 'stepper* type, is eonnted onto the gearbox eo that 
the notor ootpot drives the geara (not ahown). tbe gean 
an amaged such that the engnlar velocity of tbe aotor 
(typically around ueoo rpa) Is ndaoad to give ana 
rarvolntion la appzuniaataly 0.3 O.S aceaada. Alao 
attached to tha gearboi Is a nl a o s witch (140) , with its 
actuator an (343) resting on tha top of the boosing 
(136). 
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rt» tteil* of flriag Baebanlsa U ottAciwid to the 
body of thB dovlco (X44> by four tension springs (X«« to 
149) »hlc* a« sttoched at on* «n«l to a eross-neaber 
(150) vbich beaw do»m on tbo gsartwt «nd at tbo oth«r 
and to tbs dovic* body. 

Ibo opentloa of tho dovlca will aoir be dascrlbod. 
ru paUcnt not f iwt ahaks tha davlco to ol« tha 
eoBtODta of tho aaxoMl can ana mot ansnro that ttoa 
aootliplaea eovar la epan and tha air Intato. are daar. 

lbs patiant Inbales on tha nouthplaca, sotting op a 
flow of air Into tJio IntalDM (US) awl thrwjgb tba aoyty 
ngian (153) of tbo intolor. Tha air travels throogb 
Ctaannols in tba nntala blo<* to aitbar aida of tb« apxay 
OKtlat ana tbaraaftar out throcgh tha Boathpiaea. (tta 
noiila block (10«) fon» a suffldantly good aaal iflth 
tha aaln body of tba dwloe that tha prafamtial path 
for tha air 10 tnn tha iatatea to tha sauthpioca). 

Shim atin inhaling* tho patient aunt praas a 
avitch (not ahoim) to eparata tho elect«««achnnical 
firing n^hanlan. Hhan tha switch is dapreaaad tha notor 
is to turn until the can has jnada ona conplata 
tevolntlon. As tha can turns, it praases downraxda on 
tha boosing (13«) «bicb in tarn prassea do*m eo tha base 
of tba aarosol can. Sine* tha vnlvo sten cannot van 
vlth respact to tha aostla block, ^cb is attnebad to 
tha body of tha dovlca, tha nat -rosttlt is that tba valw 
atea is pushed op into tho aarosol can ther^ firing tha 
KDX and ralaasiag nadlcaaant in the noxnal my- 
30 Whan tho caa returns to the top of Ito travel tha 

boQSiag caataeta the actootor (14 J) of the alcro-tfwitch 
(140) , sanding a aignal to the electronics to stop tha 
notor. 

Ibe dlBtteter of the ca» and the point at *Aich it i» 
35 Doanted. are arrangad soeb that at tha botton of its 
tzwal the can has caused the valve to be coopresaad by 
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core than tba w«n4iNrm utoont ne c e s sary to properly (ire 
tba BDX. in case tha can la arranged such that the valve 
eeaprasaion eould ewaad tha Mmlinm pemittad travel, 
5 tho whDla of tha firing mrfHanlffn can lift, against tha 
action of tba four springs, to enanra that tfao can la 
alwaya ttl« to nako a foil rotation wlthoiit staUiag. 
Ibus, tha atreagth of the springs eust be arranged ao 
that, Khan acting in unison, thay are saffldantly strong 

10 to allov tha valve to ccn p refla noroally vithont 
extending, but sufficiently veak aa to allow the 
tMCbanisa to lift if tlw valve 'bottons out*. 

In a preforrad varlatLao of this eabodlBant tha 
davieo muld bo sada braatb activated by incaxpenting a 

19 Bultahlo floH sensor late tho spaoa (153) . Xb this case 
the patient wooia porass a baftton to tam tho eleetxonica 
on, -or m switch could be ineorparated in tba njuthplece 
cover and teiia al euLxw -aecha n ical firing Dadianisn voold 
then be aerated autcsHitlcally as soon as the ^^r^lata 

ao trlggoring flow rate or inhalation paranetar vaa 

^ detected. Suitable breath aansora are diaclneird in the 
prior art referred to herein and in our co-pending 
Britiab PatSBt Applleatian Bo. 9023282.0 and tha PCS 
Applieatico of ovea date based tbanoi, 

25 of wblcb acs laeecpentod barola by raf a» 



1. An inhalation device for use with a pressurised 
aaiesol eaniater containing a self-propelling nodlcanant 
5 coapoeition equipped with a dispensing valve having a 
stea novable relative to tha canister betvaaa a doaad 
position and a dispensing position, the dsvies 
i^yBirTl*4B^ ft bousing for supporting said canister and 
nainUining the valve stea la a f land poaltlmi relative 

10 to eaid boosing in ccammlcation vith a patient port, the 
dstfica additioully coaprlsing olectroB«aianical asana 
for Boving said canister thereby actuating tha dispensing 
valve for adninlstration of oedlcanent. 
J. An inhalaUoa device as clala«l in Qaia I in which 

IS tha dlapw-lng «lve la a netered dose dispensing valve. 
1. in Uihalatloa davieo aa elaiaod in Claia 1 or Claia 
2 in which tha aleetroaeebanlcBl aaans for saving tha 
aaxoaol canister ccBprises aa oloctrlc ootor or solenoid 
oonaacted by a driver arrangaaant to an actuation driver 

20 Which acU on tba aansol canistar or valve ferrule to 
aora the aerosol canister when tho electric aotor or 
solanold is aaergised. 

4. K device as dained In dala 3 in idiieh the driver 
arrangcBent coi^rlaea a screv. 
39 S. A device as claiaad in daia 3 ia idiich tha drivwf 
arrangeaant cvTr rrte^s a caa. 

«, A device as cUinad in any preceding daia which 
additionally coaprisaa a reset neilber which acts on tho 
aerosol canister or valve farrula. the reset nasber being 
30 driven by an dectrlc eotor or solenoid or «»lenoia 

spring to r«tut» the a«rt»sol cani-ter to a raaet position 
closing tba dispensing valva. 

7. A eevice a. clalned in daia 0 in which the oleetHc 
Dotor or aolenold or adenoid spring driving tha reset 
35 Mshar Is the dectrie aotor cr sdenoid or solenoid 
spring driving the actuation driver. 



8. A device as dalaad in dala 6 or daia 7 ccBprislng 
control aaans to actuate the vdve raset aeaber after 
firiag tha valve. 

9. K device aa dalaad in daias 8 to 8 whieb 
oddUiondly ooB^lsas iadicatiag aaana to provoat valve 
xeaot if tha mnlf*— is net substant tally varticd or to 
warn tho patient to bold the ia e safastaatially 
vertical position. 

10. A device aa dalaad in any one of dales 6 to 9 in 
which tha dispensing valve co^laes e spring biasing the 
valve stea to the dosed pesltloB, tbs sticagtb of tba 
epring being adectod ao that a force of no greater than 
ISM is raqaircd to effect actuation of tba device. 

11. A device as dalnad in mf preceding daia which 
addidondly coqirises neans for detecting patient 
iaspiratifln through the padent port and eontrd aaans 
for actuating tha de ct rca Mfl i iinta^l aaans for aoviag the 
aerosol canister in response to detcetioa of patleat 
in^iratlon. 

13. A device as clatif^ in any preceding daia which 
additlonaUy caevriaas coatrd aaans to eontrd the 
dasage frequency by preventing actnatiea of the 
^iM . 1 1 iTT*T r*^*'»1 aaans for a pr e -deteruined period of 
tiae after dispensing a dose or a nstiber of doses of 

< if fm»y>i* - 

13. A device as dai^ in any preceding daia which 
addltiondly eoc^rises control neans to j 
of the elcctroBechanical aeans after a predetemined 
miBber of doses of i 



14. Aa aarosd device as cUimd in say preceding daia 



with a dispensing vdve. 

IS. A oethod of adalnlsterlng a aedcaaeat oslng an 
eazoad device aa dalaad in daia 14. 
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